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A One-nucleon exchange (HI- N —> N
induced) and N=30 in ===
neutron-rich Ar and S nuclei 0 > S
(50) —_—
9oz ?

* Mean field near stability « Mean field for N >>Z7?
* Strong spin-orbit term * Reduced spin-orbit

ATwo-proton knockout towards
N=40

ANuclear structure at N=50 é



Experimental approach i
@ In-beam y-ray spectroscopy

S X

A Experimental task: Quantify changes V/C 0.3-0.4

encountered in rare isotopes and
measure observables that are

cgalcu_lable and can serve to_ exotic beam
discriminate between theories

reacted
target  beam

- y-ray spectroscopy -Particle spectroscopy
Identify the final state Identification of the reaction
Tag the inelastic process residues Focal plane

Momentum distributions

Scattering angle

Target
position
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Reaching nuclei with more neutrons than the plSECASGuE
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primary and secondary beams Acvanding Knemieds.

Transforming Lives.

N=30

Inverse-kinematics, HI-induced nucleon-
50cq | oo exchange reactions with fast beams:
‘Be(*8K,*8Ar+y)X and °Be(4°Cl,*0S+y)X

T BE 91 | oo |
A 48Ca primary beam
YOAr |V Ar Yarlar| 2tAr|l Z=18 A 110 x 108 48K per second secondary
projectile beam (pure)
45 46 47 48 49
Cl Cl|7Cl| ~Cl A 6 x 103 46C| per second secondary
projectile beam (purity exceeding 98%)
#g | 45g 41g | 8g | z=16 _
A 376 mg/cm?2 °Be reaction target
Bp [44p |45p 46p A Inclusive cross sections:
48Ar: 6=0.13(1)mb (~1 out of 310,000)
42 ~. | 43 4. | 44 ~. 468: (520057(6)mb (~1 out Of 700,000)
S1 Si Si known to exist
primary beam
41 42 4143
Al Al Al secondary beam
reaction residue
40Mg only observed
in 2007

Neutron number —=
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Inverse-kinematics, HIl-induced

nucleon exchange reactions with fast

600 ; proerag LY
beams: 9Be(*8K,*8Ar+y)X = (@) 48K | (b) K"
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Energy loss

Narrow momentum distribution in agreement
<«<—Time of flight with 2-body reaction and observations by
G.A. Souliotis et al., PRC 46, 1383 (1992)
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! S Gamma-ray spectroscopy closer to the
SCL.
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Inverse-kinematics, Hl-induced

nucleon exchange reactions with fast

beams
N=28 N=30

3 49Ca SOCa e

AR

Tk Bl ok |

46A1‘ 47AI' 49AI‘ SOAI' SIAr

Nuclei with more neutrons than the
beam can be produced at cross
sections sufficient for y-ray
spectroscopy

/=18

Counts / 15 keV

n e u t r O n d r i p I i n e Advancing Knowledge.
Transforming Lives.
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48Ar: transitions in agreement with

Deep-inelastic scattering at GANIL



Q. Region around the key nucleus #Si -
NoCL The role of N=30
Status

Z=20

A Sizeable Z=14 sub-shell gap from cross a2
sections in one- and two-proton knockout at Z=16
NSCL e a

J. Fridmann et al., Nature 435, 922 (2005); PRC 74,

A First in-beam y-ray spectroscopy of 42Si at

GANIL revealed low-lying 2* state
B. Bastin, S. Grevy et al., PRL 99, 022503 (2007) 7

42 . -
Si

770(19) —

A New effective interaction in the sd-fp
valence space, SDPF-U, one version for
Z>14 and one versionforZ O (egséntial
for the description of 42Si (N=28): monopole

shift (fp shell gap) and pairing modifications) ?_ﬂﬁﬂﬂﬂMH [ MNH ]

F. Nowacki and A. Poves, PRC 79, 014310 (2009) en

Counts / 30 keV

Question: What is the influence of the
monopole shift and pairing modifications on
N=307?
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S Systematics of 27, states in
comparison to shell model
SDPF-NR
2+1 2+1 interaction: S.

Nummela et al.,
PRC 63, 044316
(2001)

SDPF-NR

A 2+ of 4042Sj too high
by 400 and 700 keV,
respectively,

A 48S too high relative
to 44S

Implement pairing and shell gap modifications step-
by-step with linear Z-dependent interpolation



